IL-10 gene transfer upregulates arcuate POMC and ameliorates hyperphagia, obesity and diabetes by substituting for leptin.
Obesity and metabolic syndrome are the major risk factors for cardiovascular disease. Obesity is caused by increased food intake and/or decreased energy expenditure. Leptin potently inhibits food intake and promotes energy expenditure. These effects of leptin involve the activation of proopiomelanocortin (POMC) neurons in the hypothalamus arcuate nucleus (ARC). Disruption of leptin signaling in POMC neuron is considered one of the major causes for obesity. The present study aimed to examine whether overexpression of interleukin-10 (IL-10) could substitute for the leptin action and ameliorate obesity in leptin-deficient Lep(ob/ob) mice. Adeno-associated virus (AAV) expressing murine IL-10 (AAV-mIL-10) was injected into the skeletal muscle to overexpress IL-10 in mice. These mice were subsequently subjected to analysis of body weight, food intake, glucose metabolism and underlying mechanisms. In Lep(ob/ob) mice, AAV-IL-10 ameliorated hyperphagia, obesity, glucose intolerance and insulin resistance, as well as attenuated tumor necrosis factor-α expression. The IL-10 treatment also improved glucose-induced insulin release. Furthermore, IL-10 treatment increased POMC mRNA expression in ARC and phosphorylation of signal transducer and activator of transcription-3 (STAT3) in ARC and white adipose tissue (WAT). In neuron-specific STAT3-null mice that exhibited obesity and hyperphagia, AAV-mIL-10 administration failed to affect food intake, body weight and phosphorylation of STAT3 in WAT. These results demonstrate that peripheral overexpression of IL-10 induces STAT3 phosphorylation in ARC POMC neurons, and thereby ameliorates hyperphagia and obesity caused by leptin deficiency. IL-10 gene transfer may provide an effective approach for preventing progression of metabolic syndrome due to leptin resistance.